A General Outline of the Structure of a Simulation Model for Polish Agriculture by Podkaminer, L.
A General Outline of the Structure 






Podkaminer, L. (1980) A General Outline of the Structure of a Simulation Model for Polish Agriculture. IIASA Working 
Paper. WP-80-026 Copyright © 1980 by the author(s). http://pure.iiasa.ac.at/1443/ 
Working Papers on work of the International Institute for Applied Systems Analysis receive only limited review. Views or 
opinions expressed herein do not necessarily represent those of the Institute, its National Member Organizations, or other 
organizations supporting the work. All rights reserved. Permission to make digital or hard copies of all or part of this work 
for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial 
advantage. All copies must bear this notice and the full citation on the first page. For other purposes, to republish, to post on 
servers or to redistribute to lists, permission must be sought by contacting repository@iiasa.ac.at 
NOT FOR QUOTATION 
WITHOUT PERMISSION 
OF THE AUTHOR 
A GENERAL OUTLINE OF THE STRUCTURE 
OF A SIMULATION MODEL FOR POLISH 
AGRICULTURE 
Leon Podkaminer  
F e b r u a r y  1980 
WP-80-26 
Working P a p e r s  a re  i n t e r i m  r e p o r t s  on  work o f  t h e  
I n t e r n a t i o n a l  I n s t i t u t e  f o r  A p p l i e d  Sys t ems  A n a l y s i s  
a n d  have  r e c e i v e d  o n l y  l i m i t e d  review.  V i e w s  o r  
o p i n i o n s  e x p r e s s e d  h e r e i n  d o  n o t  n e c e s s a r i l y  r e p r e -  
s e n t  t h o s e  o f  t h e  I n s t i t u t e  o r  o f  i t s  N a t i o n a l  Member 
O r g a n i z a t i o n s .  
INTERNATIONAL INSTITUTE FOR APPLIED SYSTEMS ANALYSIS 
A-2361 Laxenburg ,  A u s t r i a  
PREFACE 
One o f  t h e  main p u r p o s e s  o f  t h e  Food and A g r i c u l t u r e  Pro-  
gram a t  IZASA i s  t o  b u i l d  a  s e r i e s  of  i n t e r c o n n e c t e d  n a t i o n a l  
a g r i c u l t u r a l  models  c o v e r i n g  s u f f i c i e n t l y  l a r g e  p a r t s  o f  t h e  
g l o b e ' s  food consumpt ion ,  p r o d u c t i o n  and exchange .  
P o l a n d ,  b e i n g  a  b i g  a g r i c u l t u r a l  p r o d u c e r  and h a v i n g  a  no- 
t i c e a b l e  s h a r e  o f  t h e  i n t e r n a t i o n a l  food and f e e d  m a r k e t ,  
d e s e r v e s  some a t t e n t i o n  i n  t h i s  c o n t e x t .  Ano the r  i m p o r t a n t  
f a c t o r  f a v o r i n g  t h e  c h o i c e  o f  Poland  a s  a  s u b j e c t  of  model ing  
e f f o r t  i s  t h e  f a c t  t h a t  t h e  c u r r e n t  s p e c i f i c  p rob lems  o f  t h e  
P o l i s h  economv may r e s e m b l e  t h e  o n e s  t h a t  s o o n e r  o r  l a t e r  a r e  
l i k e l y  t o  f a c e  many medium-size c o u n t r i e s  t h a t  have  n o t  y e t  a t -  
t a i n e d  t h e  h i g h e s t  l e v e l  o f  i n d u s t r i a l i z a t i o n .  Among these  
problems a r e  t h e  h e t e r o g e n e i t y  o f  a g r i c u l t u r a l  t e c h n o l o g i e s ,  
o b s e r v e d  economic phenomena and o r g a n i z a t i o n a l  p a t t e r n s ,  mixed 
s t r u c t u r e  o f  l a n d  o w n e r s h i p  ( l a r g e - s c a l e  p u b l i c  v e n t u r e s  a r e  
t y p i c a l  a s  s m a l l  p r i v a t e  f a r m s )  impending i n t e n s i f i c a t i o n  o f  
r u r a l - u r b a n  m i g r a t i o n  and a  h i g h  l e v e l  o f  f o r e i g n  i n d e b t e d n e s s .  
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A G E N E R A L  O U T L I N E  OF THE STRUCTURE OF A S I M U L A T I O N  M ~ D E L  
FOR POLISH AGRICULTURE 
Leon  P o d k a m i n e r  
INTRODUCTION: THE OBJECTIVES I N  DEVELOPING THE MODEL 
The  m o d e l  o f  P o l i s h  A g r i c u l t u r e  (MPA) w i l l  b e  t h e  f i r s t  
s y s t e m s  s i m u l a t i o n  m o d e l  t o  d e s c r i b e  t h e  o p e r a t i o n  o f  t h e  P o l -  
i s h  a g r i c u l t u r a l  s e c t o r .  ~t t h e  s a m e  t ime,  i t  w i l l  b e  among 
t h e  v e r y  f i r s t  o f  t h e  s y s t e m s  s i m u l a t i o n  m o d e l s  of a  ma- 
c r o e c o n o m i c  c h a r a c t e r  f o r  t h e  P o l i s h  e c o n o m y .  
A l t h o u g h  t h e  MPA i s  e x p e c t e d  t o  b e  l i n k e d  t o  I I A S A ' s  s y s -  
tem o f  t h e  Food a n d  A g r i c u l t u r a l  P r o g r a m ' s  m o d e l s ,  i t s  m a i n  ob-  
j e c t i v e  w i l l  b e  t o  p r o v i d e  t h e  m e t h o d o l o g i c a l  a n d  p r a c t i c a l  e x -  
p e r i e n c e  n e c e s s a r y  f o r  f u r t h e r  s y s t e m s  s i m u l a t i o n  s t u d i e s  o f  
t h e  P o l i s h  e c o n o m y ,  a n d  i n  p a r t i c u l a r  o f  P o l i s h  a g r i c u l t u r e .  
A t  t h e  s a m e  time, t h e  i n f o r m a t i o n  t o  b e  i n t r o d u c e d  by  t h e  
MPA-- imper fec t  a s  i t  may seem--is h o p e d  t o  s u b s t a n t i a l l y  f a c i l -  
i t a t e  a t  l e a s t  some o f  t h e  g o v e r n m e n t a l  d e c i s i o n - m a k i n g  r e l a t e d  
t o  a g r i c u l t u r e .  
I n  t h e  f u t u r e ,  t h e  s i m u l a t i o n  m o d e l  o f  P o l i s h  a g r i c u l t u r e  
i s  h o p e d  t o  b e  a  b a s i s  f o r  t h e  d e t e r m i n a t i o n  o f  t h e  c o n s t r a i n t s  
o f  a  n o r m a t i v e  m o d e l  f o r  t h e  d e v e l o p m e n t  of t h e  a g r i c u l t u r a l  
s e c t o r  i n  P o l a n d .  The  c o n s t r a i n t s ,  t h o u g h  p r o b a b l y  n o t  v e r y  
e l e g a n t  f r o m  t h e  p o i n t  o f  v i e w  o f  m a t h e m a t i c a l  t h e o r y ,  a r e  e x -  
p e c t e d  t o  r e f l e c t  t h e  i m p e r f e c t i o n s  a n d  i r r e g u l a r i t i e s  of t h e  
a c t u a l  e c o n o m i c  p r o c e s s e s .  
N e e d l e s s  t o  s a y ,  t h e  r e a l i s t i c  model r e p r e s e n t a t i o n  o f  t h e  
complex sys tem o f  P o l i s h  a g r i c u l t u r e ,  l e t  a l o n e  any a t t e m p t  a t  
a c t u a l  p r a c t i c a l  u t i l i z a t i o n  of  t h e  model ,  seems t o  impose c e r -  
t a i n  p r e r e q u i s i t e s  r e g a r d i n g  t h e  p a r t i c i p a t i o n  o f  e x p e r t s  i n  
s p e c i f i c  f i e l d s  r e l a t e d  t o  P o l i s h  a g r i c u l t u r e .  The e l a b o r a t i o n  
of  t h e  Model of  P o l i s h  A g r i c u l t u r e  i s  a  j o i n t  u n d e r t a k i n g  of  
IIASA and t h e  P o l i s h  i n s t i t u t i o n s  i n t e r e s t e d  i n  t h e  deve lopment  
of  t h i s  model.  Most o f  t h e  work i s  b e i n g  c a r r i e d  o u t  by t h e  
Food and A g r i c u l t u r a l  Sys tems Mode l l ing  L a b o r a t o r y  o f  t h e  Sys- 
tems Resea rch  I n s t i t u t e  o f  t h e  P o l i s h  Academy o f  S c i e n c e s  i n  
c o l l a b o r a t i o n  w i t h  t h e  I n s t i t u t e  o f  A g r i c u l t u r a l  Economics. 
T h i s  c o l l a b o r a t i o n  i s  sponsored  by t h e  P o l i s h  A d v i s o r y  Commit- 
tee  f o r  I IASA's  Food and A g r i c u l t u r e  Program (FAP). 
T h e r e  i s  a l s o  n o t i c e a b l e  i n t e re s t  i n  t h e  MPA on t h e  p a r t  
of t h e  prominent  s c i e n t i s t s  r e p r e s e n t i n g  t h e  i m p o r t a n t  i n s t i t u -  
t i o n s  ( c o n n e c t e d  w i t h  bo th  t h e  a g r i c u l t u r e  and t h e  o v e r a l l  
economic p l a n n i n g )  s o  f a r  n o t  p a r t i c i p a t i n g  d i r e c t l y  i n  t h i s  
e f f o r t .  T h i s  f a c t  may be of  g r e a t  s i g n i f i c a n c e  a s  f a r  a s . t h e  
r e a l i z a t i o n  o f  t h e  o b j e c t i v e s  o f  t h e  work i s  c o n c e r n e d .  
IIASA's c o n t r i b u t i o n  c o n s i s t s  of  p r o v i d i n g  t h e o r e t i c a l  and 
m e t h o d o l o g i c a l  a s s i s t a n c e  whenever e s p e c i a l l y  d i f f i c u l t  ques -  
t i o n s  a r i s e  i n  t h e  c o u r s e  o f  t h e  deve lopment  o f  MPA. The f o l -  
lowing  t e x t ,  which was t h e  b a s i s  o f  t h e  work conduc ted  i n  Po- 
l a n d  i s  j u s t  one example of  t h i s  a s s i s t a n c e .  
THE GENERAL FORMAL FEATURES O F  THE MPA 
T h e  g e n e r a l  c o n c e p t  of  MPA f o l l o w s  t h e  p i o n e e r i n g  metho- 
do logy  deve loped  a t  I IASA's  Food and A g r i c u l t u r e  Program w i t h  
r e s p e c t  t o  t h e  model ing  o f  t h e  c e n t r a l l y  p l anned  economies .  [1,2,3,4]. 
The s p e c i f i c  c o n t e n t  o f  t h e  model s t r u c t u r e  w i l l ,  however ,  
d i f f e r  i n  some r e s p e c t s  from t h a t  o f  t h e  Hungarian A g r i c u l t u r a l  
vode l  ( H A M ) .   his f a c t  w i l l  r e f l e c t  t h e  q u a l i t a t i v e  d i f f e r -  
e n c e s  between t h e  P o l i s h  and Hungarian economies .  A t  t h e  same 
time, t h e  d i f f e r e n c e s  between t h e  model s t ruc tures  may be seen 
a s  r e f l e c t i n g  t h e  d i f f e r e n c e s  between bo th  t h e  problems p e r -  
c e i v e d  a s  t h e  most i m p o r t a n t  i n  t h e  two c o u n t r i e s ,  and t h e  
measu res  t h a t  a r e  b e i n g  a p p l i e d  i n  o r d e r  t o  s c o p e  w i t h  t h e s e  
~ r o b l e m s .  
' .  
A c a r e f u l  a n a l y s i s  of t h e  d e t a i l s  o f  b o t h  model s t r u c t u r e s  
would p r o v e  t h a t  some a p p a r e n t l y  d i f f e r i n g  s o l u t i o n s  e x p r e s s  
v i r t u a l l y  t h e  same p r i n c i p l e s ;  and t h e  v e r y  b a s i c  " p h i l o s o p h y "  
o f  t h e  m o d e l s ,  e x p r e s s e d  i n  t h e i r  dynamic and d e s c r i p t i v e  c h a r -  
a c t e r ,  t h e  c o m p l e t e n e s s  i n  t h e  t r e a t m e n t  o f  b o t h  t h e  n a t i o n a l  
economy and t h e  food  and a g r i c u l t u r e  s e c t o r ,  t h e  e x p l i c i t  
s e p a r a t i o n  o f  t h e  government  dec i s ion -mak ing  and t h e  r e q u i r e -  
ment t h a t  t h e  f i n a n c i a l  e q u i l i b r i u m  be m a i n t a i n e d ,  a r e  e x a c t l y  
t h e  same. 
THE GENERAL STRUCTURE OF THE MPA 
The MPA w i l l  be a  sys t em o f  submodels  s i m i l a r  t o  t h o s e  of  
HAM. The most c o n c i s e  v i s u a l i z a t i o n  o f  t h e  g e n e r a l  s t r u c t u r e  
of  MPA i s  g i v e n  i n  F i g u r e  1. 
O b v i o u s l y ,  t h e  e s s e n t i a l  submodels  shown i n  F i g u r e  1 w i l l  
c o n s i s t  o f  many more s p e c i f i c  modules .  C u r r e n t l y ,  i t  seems ex- 
p e d i e n t  t o  i d e n t i f y  o n l y  t h e  g e n e r a l  f u n c t i o n s  o f  t h e  submodels  
d i s p l a y e d  below.  
I 
time (years) t-1 1 t ( t+l 
I I Government 1 - - - - - - - -. - - - -; D e c i s i o n  Making I\ 
P r o d u c t i o n  Consumption 
I and  R e s o u r c e s  & Exchange  I 
1 I 
I I 
F i g u r e  1. A s c h e m a t i c  d i a g r a m m a t i c  r e p r e s e n t a t i o n  o f  t h e  MPA. 
Government Decis ion-Making 
T h i s  submodule  g e n e r a t e s  i n f o r m a t i o n  on t h e  government  de-  
c i s i o n s  a f f e c t i n g  
-- t h e  c u r r e n t  p r o d u c t i o n  o f  t h e  economy, i n v e s t m e n t s ,  
m i g r a t i o n s ;  
-- t h e  g e n e r a l  p r e l i m i n a r y  p l a n  on consumpt ion  and 
f o r e i g n  exchange .  
P r o d u c t i o n  and R e s o u r c e s  
T h i s  submodel g e n e r a t e s  i n f o r m a t i o n  on 
-- t h e  c u r r e n t  p r o d u c t i o n  o f  t h e  economy; 
-- t h e  r e a l l o c a t i o n  o f  r e s o u r c e s  and c h a n g e s  f o l l o w i n g  
b o t h  i n v e s t m e n t s  and d e c a p i t a l i z a t i o n  o f  r e s o u r c e s .  
The i n f o r m a t i o n  on t h e  m i g r a t i o n  f l o w s  a l s o  b e l o n g s  t o  
t h e  o u t p u t  o f  t h i s  submodel .  
Consumption and Trade  
T h i s  submodel g e n e r a t e s  i n f o r m a t i o n  on t h e  
-- marke t  s i t u a t i o n  and t h e  consumpt ion  by t h e  p o p u l a -  
t i o n ;  
-- f o r e i g n  exchange .  
U p d a t i n g .  
T h i s  submodule  t r a n s f o r m s  a l l  r e l e v a n t  i n f o r m a t i o n  on t h e  
p r e s e n t  o p e r a t i o n  o f  t h e  economy i n t o  t h e  d a t a  s p e c i f y i n g  t h e  
model o f  t h e  economy f o r  t h e  n e x t  y e a r .  
THE G E N E R A L  STRUCTURE OF THE "PRODUCTION A N D  RESOURCES" 
SUBMODEL 
T h i s  submodel c o n s i s t s  o f  t h r e e  modules :  " A g r i c u l t u r e " ,  
" R e s t  o f  Economy", and "Food P r o c e s s i n g " .  
The " A g r i c u l t u r e "  Module 
Within  t h i s  module, t h e r e  a r e  f i v e  submodels f o r  
-- t r a d i t i o n a l  p r i v a t e  f a rming ;  
-- modern p r i v a t e  f a rming ;  
--  art-time p r i v a t e  farming;  
-- state-owned fa rming ;  
-- c o o p e r a t i v e  farming.  
The y e a r l y  performance  of  each of t h e  s u b s e c t o r s  of  a g r i -  
c u l t u r e  i s  being modeled i n  a  way resembl ing  t h e  one C .  C s a k i .  
used i n  h i s  d e s c r i p t i o n  of s o c i a l i s t  a g r i c u l t u r e .  Obvious ly ,  
t h e r e  a r e  some new a s p e c t s  of '  t h e  problem t h a t  have t o  be a l -  
lowed f o r .  These may be l i s t e d  i n  t h e  f o l l o w i n g  way: 
-- t h e  government d e c i s i o n s ,  wi th  r e s p e c t  t o  s tate-owned 
f a r m i n g ,  may (and d o )  d e t e r m i n e  (among o t h e r  t h i n g s )  
t h e  p r o d u c t i o n  t a r g e t s  f o r  p a r t i c u l a r  p r o d u c t s .  With 
r e s p e c t  t o  o t h e r  s u b s e c t o r s ,  i n d i r e c t  methods a r e  ap- 
p l i e d :  changes  i n  p r i c e s ,  t a x a t i o n ,  s u b s i d i e s ,  a v a i l a -  
b i l i t y  of t h e  b a s i c  means of p r o d u c t i o n ;  
-- t h e  c r i t e r i a  f o r  decis ion-making a r e  by no means 
i d e n t i c a l  i n  v a r i o u s  s u b s e c t o r s ;  
-- t h e  s u b s e c t o r s  have d i f f e r e n t  s o u r c e s  of  f i n a n c i n g  
t h e i r  o p e r a t i o n s ;  
-- t h e  s u b s e c t o r s  do n o t  a c t  i n d e p e n d e n t l y .  A s  t h e y  
e n t e r  some c o o p e r a t i o n  agreements  ( t r a n s a c t i o n s  i n  
l a n d ,  f e e d ,  l a b o r  f o r c e ,  mach ine ry ,  b r e e d i n g  m a t e r i a l )  
t h e  submodules m u s t  be i n t e r c o n n e c t e d .  (The i n t e r c o n -  
n e c t i o n  w i l l  be somewhat s i m i l a r  t o  t h a t  C .  Csak i  used 
f n r  i n t e r c o n n e c t i n g  H A M ' S  modules f o r  " A g r i c u l t u r a l  
P r o d u c t i o n "  and "Food P r o c e s s i n g " . )  
The "Rest  o f  Economy" Module 
The s t r u c t u r e  of t h i s  module h a s  no t  y e t  been f i n a l l y  
d e t e r m i n e d .  There seem t o  be two b a s i c  o p t i o n s :  
-- an a g g r e g a t e d  approach ,  w i t h  a  s i n g l e  e q u a t i o n  f o r  t h e  
"n.-th" p r o d u c t ;  
-- a  d i s a g g r e g a t e d  approach ,  w i t h  b a s i c  i n d u s t r i e s  be ing  
d e s c r i b e d  by s e p a r a t e  p r o d u c t i o n  f u n c t i o n s . *  
"Food P r o c e s s i n g "  Module 
T h i s  module i s  l i k e l y  t o  be modeled d i r e c t l y  i n  t h e  same 
form a s  HAM. 
THE GENERAL STRUCTURE OF THE "CONSUMPTION A N D  TRADE" SUBMODEL 
S e v e r a l  a s sumpt ions  govern  t h e  o p e r a t i o n  of  t h e  "Consump- 
t i o n  and Trade" submodel. The most impor tan t  ones  a r e  l i k e l y  
t o  be t h e  f o l l o w i n g :  
-- t h e  d i s t r i b u t i o n  of  goods produced i n  t h e  g iven  y e a r  
i s  made through t h e  home market wi th  "pegged" p r i c e s .  
(The domes t i c  consumer p r i c e s  a r e  assumed t o  be d e t e r -  
mined w h i l s t  e s t a b l i s h i n g  t h e  o v e r a l l  economic p l a n s  
of t h e  government ) .  
-- The World Market P r i c e s  a r e  de te rmined  on t h e  b a s i s  o f  
ad jus tment  of  t h e  home market t o  t h e  world market .  
( I f  a  c o u n t r y ' s  s h a r e  i n  t h e  world t r a n s a c t i o n  i s  i n -  
s i g n i f i c a n t ,  one cou ld  say  t h a t  t h e  World Market 
P r i c e s  a r e ,  i n  f a c t ,  t aken  a s  exogenous by t h e  coun- 
t r y ) .  The d e t e r m i n a t i o n  of  World Market P r i c e s  i s  one 
of  t h e  f u n c t i o n s  o f  t h e  whole system of models 
developed a t  IIASA's FAP. 
-- T h e  s i z e  and s t r u c t u r e  of both f o r e i g n  exchange and 
domes t i c  consumpt ion .by  t h e  p o p u l a t i o n  w i l l  be d e t e r -  
mined by an a l g o r i t h m  r e p r e s e n t i n g  t h e  " a u t o m a t i c "  
o p e r a t i o n  of  a  s o c i a l i s t  s t a t e  c o n t r o l l i n g  t h e  m a r k e t ,  
and r e a l i z i n g  i t s  p r e s c r i b e d  p r e f e r e n c e s .  T h e  a lgo-  
r i t h m  w i l l  have t o  g u a r a n t e e  some d e s i r a b l e  l e v e l  of  
t h e  domes t i c  consumption wi th  r e s p e c t  t o  t h e  b a s i c  
g roups  of goods.  
Consumption (by  p o p u l a t i o n )  i s  de te rmined  by a  mathemati-  
c a l  programming model r e p r e s e n t i n g  t h e  " a u t o m a t i c "  o p e r a t i o n  of  
t h e  marke t ,  r e a l i z i n g  p r e s c r i b e d  government p r e f e r e n c e s .  
* 
T h i s  approach w i l l  be developed a t  a  l a t e r  d a t e .  
More s p e c i f i c a l l y ,  t h e  o b j e c t i v e  f u n c t i o n  of  t h e  model 
w i l l  be t h e  m a x i m i z a t i o n  of  t h e  n e t  e a r n i n g s  from f o r e g i n  ex-  
change .  The c o n s t r a i n t s  o f  t h e  model w i l l  g u a r a n t e e  some 
d e s i r a b l e  l e v e l  of d o m e s t i c  consumpt ion  w i t h  r e s p e c t  t o  t h e  
b a s i c  g r o u p s  o f  goods .  I t  i s  wor th  n o t i n g  t h a t  i n  o r d e r  t o  
s p e c i f y  t h e  c o n s t r a i n t s ,  one  would have t o  f o r m u l a t e  t h e  r e l a -  
t i o n s h i p s  between t h e  consumers '  demand f o r  p a r t i c u l a r  commodi- 
t i e s  and p r i c e s  and incomes.  T h i s  w i l l  be  done  i n  an a u x i l i a r y  
"demand" module f o r m u l a t e d  a l o n g  t h e  l i n e  o f  c o n v e n t i o n a l  
demand t h e o r y .  Because  s e v e r a l  g r o u p s  o f  t h e  p o p u l a t i o n  a r e ,  
i n  f a c t ,  d i s t i n g u i s h e d  ( w h i l e  i n t r o d u c i n g  d i f f e r e n t  s u b s e c t o r s  
of  t h e  a g r i c u l t u r e )  and t h e i r  incomes ,  s a v i n g s  and i n v e s t m e n t s  
may be i d e n t i f i e d ,  i t  may seem l o g i c a l  t o  r e q u i r e  t h a t  e a c h  
p r o d u c i n g  g r o u p  be c o n s i d e r e d  a s  a  s e p a r a t e  consuming subpopu- 
l a t i o n .  T h i s  app roach  i m p l i e s  t h e  p o s s i b i l i t y  o f  m a r k e t  d i s e -  
q u i l i b r i a :  a t  g i v e n  p r i c e s  and incomes ,  t h e  e f f e c t i v e  demand 
f o r  some goods  may be g r e a t e r  t h a n  t h e  s u p p l y .  
THE GENERAL STRUCTURE OF THE "GOVERNMENT DECISION-MAKING" 
SUBMODEL 
The g e n e r a l  s t r u c t u r e  o f  t h e  submodel t r i e s  t o  r e p r e s e n t  
t h e  a c t u a l  s t r u c t u r e  o f  t h e  o v e r a l l  S t a t e  Economic Pol icymak-  
i n g .  Hence,  s e v e r a l  g e n e r a l  p r i n c i p l e s  have  been a c c e p t e d  a s  
i n d i s p e n s a b l e  i n  t h e  submodel .  
-- The n a t i o n a l  economy i s  a  h i e r a r c h i c a l  s t r u c t u r e :  t h e  
i n t e r e s t s  o f  t h e  whole  economy have p r i o r i t y  o v e r  t h e  
o n e s  a t t r i b u t a b l e  t o  t h e  p a r t i c u l a r  s e c t o r s  and sub-  
s e c t o r s ;  
-- t h e  i n t e r e s t s  o f  a  g i v e n  e l e m e n t  o f  t h e  h i e r a r c h y  make 
up a  f a i r l y  c o m p l i c a t e d ,  o r d e r e d  sys t em o f  p r e f e r -  
e n c e s ;  
-- w i t h i n  t h e  whole  s t r u c t u r e  a  d r i v e  f o r  r a t i o n a l i t y  i s  
s e e n .  T h i s  t a k e s  t h e  form o f  a t t e m p t s  a t  a  s i m u l t a n e -  
o u s  o p t i m i z a t i o n  o f  t h e  d i f f e r e n t  c r i t e r i a  t h a t  f o l l o w  
t h e  p r e s e n c e  of t h e  sys t em o f  p r e f e r e n c e s .  ( T h e  term 
" s i m u l t a n e o u s "  s h o u l d  n o t  be  t a k e n  l i t e r a l l y .  R a t h e r ,  
it shou ld  be u n d e r s t o o d  a s  r e l a t i n g  t o  t h e  term " e f f i -  
c i e n t " ,  a s  known from t h e  t h e o r y  o f  p o l y - o p t i m i z a t i o n . )  
The s p e c i f i c  modules  o f  t h e  "Government Decis ion-Making" 
submodel w i l l  b e  c o n s t r u c t e d  and i n t e r c o n n e c t e d  i n  such  a  way 
a s  t o  r e p r e s e n t  t h e  b a s i c  p r i n c i p l e s  g i v e n  above .  To be more 
s p e c i f i c ,  t h e  s t r u c t u r e  o f  p r e f e r e n c e s  f o r  a l l  l e v e l s  o f  p l a n -  
n i n g  w i l l  be s p e c i f i e d .  Then,  t h e  means o f  s a f e g u a r d i n g  t h e  i n -  
t e r e s t s  o f  t h e  h i g h e r  l e v e l s  o f  t h e  h i e r a r c h y  i n  t h e  p e r f o r -  
mance of t h e  lower  o n e s  w i l l  be d e s c r i b e d .  E v e n t u a l l y ,  t h e  way 
i n  which each  l e v e l  o f  d e c i s i o n m a k i n g  ( o r  p l a n n i n g )  w i l l  b e  
d e s c r i b e d  by a  p o l y - o p t i m i z a t i o n  programming model (most  l i k e l y  
t h i s  w i l l  be a  s o r t  o f  a  goal-programming m o d e l ) . *  
B e f o r e  g i v i n g  a  b r i e f  p r e s e n t a t i o n  of  t h e  components  of  
t h e  submodel ,  i t  i s  worth  l i s t i n g  some o f  t h e  " c o n f l i c t i n g "  
p r e f e r e n c e s  t h a t  m u s t  be a l lowed  f o r :  
-- t h e  p r e f e r e n c e  f o r  u r b a n i z a t i o n  and i n d u s t r i a l i z a t i o n ;  
-- t h e  p r e f e r e n c e  f o r  s e l f - s u f f i c i e n c y ;  
-- t h e  p r e f e r e n c e  f o r  a  r i s e  i n  t h e  s h a r e  of  s o c i a l i s t  
f a rming  w i t h i n  t h e  a g r i c u l t u r a l  s e c t o r ;  
-- t h e  p r e f e r e n c e  f o r  e q u a l  incomes and consumpt ion  f o r  
a l l  g r o u p s  o f  t h e  p o p u l a t i o n ;  
-- t h e  p r e f e r e n c e  f o r  marke t  s t a b i l i t y ;  
-- t h e  p r e f e r e n c e  f o r  marke t  e q u i l i b r i u m ;  
-- t h e  p r e f e r e n c e  f o r  a  " c l e a n "  a c c o u n t  o f  f o r e i g n  ex- 
change .  
I n  t h e  s e n s e  of  t h e  t r a d i t i o n a l  economic t h e o r y ,  t h e  above 
p r e f e r e n c e s  may, o f  c o u r s e ,  be c l a s s i f i e d  a s  non-economical  
o n e s .  N e v e r t h e l e s s ,  a s  t h e y  a r e  b e i n g  p r a c t i c a l l y  t a k e n  i n t o  
a c c o u n t ,  t h e  model h a s  t o  f o l l o w  s u i t .  I t  i s  worth  n o t i n g  t h a t  
HAM a d o p t s  v e r y  s i m i l a r  a s s u m p t i o n s ,  a l t h o u g h  t h e  f i n a l  o r d e r  
o f  p r e f e r e n c e s  i s  o b v i o u s l y  d i f f e r e n t  from t h a t  l i k e l y  t o  be 
p u t  down i n  t h e  MPA. 
I n  t h e  MPA t h e r e  s h a l l  be some t a r g e t s  r e l a t i n g  d i r e c t l y  
t o  t h e  d e s i r e d  l o n g - h o r i z o n  s t a t e  o f  t h e  economy, whereas  t h e  
c u r r e n t  p l a n s  would t r y  t o  approach  t h i s  ( s t a t e )  a s  f a r  a s  pos-  
s i b l e .  ( C e r t a i n l y ,  b o t h  a p p r o a c h e s  seem t o  l e a d  t o  v e r y  s i m i -  
l a r  r e s u l t s ) .  
* 
O t h e r ,  more s o p h i s t i c a t e d  a p p r o a c h e s  o f  t h e  m u l t i o b -  
j e c t i v e  o p t i m i z a t i o n  seem a l s o  a p p l i c a b l e .  ( S e e  A .  
W i e r z b i c k i ,  "The Use of  R e f e r e n c e  O b j e c t i v e s  i n  M u l -  
t i o b j e c t i v e  O p t i m i z a t i o n  - T h e o r e t i c a l  I m p l i c a t i o n s  
and P r a c t i c a l  E x p e r i e n c e . "  IIASA, WP-79-66.) 
A B r i e f  D e s c r i p t i o n  o f  t h e  M o d u l e s  o f  t h e  "Governmen t  D e c i s i o n  
Making"  Submode l  
The Module f o r  t h e  O v e r a l l  Economic P lann ing  
T h i s  w i l l  b e  a  m a t h e m a t i c a l  p r o g r a m m i n g  m o d u l e  y i e l d i n g  a n  
a g g r e g a t e d  p l a n  on  p r o d u c t i o n ,  c o n s u m p t i o n ,  i n v e s t m e n t  a n d  
f o r e i g n  e x c h a n g e .  
The Module f o r  t h e  P r o d u c t i o n  P lan  o n  A g r i c u l t u r e  and Food 
P r o c e s s i n g  
T h i s  w i l l  b e  a  m a t h e m a t i c a l  p r o g r a m m i n g  m o d e l  y i e l d i n g  i n -  
f o r m a t i o n  o n  t h e '  s p e c i f i c  m e a s u r e s  a f f e c t i n g  t h e  f o o d  a n d  a g r i -  
c u l t u r e  p r o d u c i n g  s e c t o r s .  ( T h e  m o d e l  s o l u t i o n  w i l l  h a v e  t o  
s p e c i f y  b o t h  t h e  q u o t a s ,  p r o d u c t i o n  t a r g e t s ,  p r i c e s ,  t a x e s  a n d  
s u b s i d i e s .  ) 
The Module f o r  P lann ing  o f  t h e  Consumer P r i c e s  
T h i s  w i l l  b e  a  m a t h e m a t i c a l  p r o g r a m m i n g  m o d e l  w h e r e i n  a  
v e c t o r  o f  t h e  c o n s u m e r  p r i c e s  i s  d e t e r m i n e d .  ( T h e  c o n s t r a i n t s  
o f  t h e  m o d e l  w i l l  g u a r a n t e e  some maximum a c c e p t a b l e  l e v e l  o f  
t h e  e x c e s s  demand f o r  p a r t i c u l a r  g o o d s ,  a n d  some maximum a c -  
c e p t a b l e  l e v e l  o f  t h e  c o m p u l s o r y  s a v i n g s .  The o b j e c t i v e  f u n c -  
t i o n  w i l l  b e  t o  m i n i m i z e  t h e  v a l u e  o f  t h e  i n d e x  o f  p r i c e  i n -  
c r e a s e s .  ) 
The G e n e r a l  S t r u c t u r e  o f  t h e  " U p d a t i n g "  Submodel  
The o p e r a t i o n  o f  t h e  " U p d a t i n g "  s u b m o d e l  i s  c o n c e r n e d  w i t h  
t h e  t r a n s i t i o n  f r o m  y e a r  t o  y e a r .  H e n c e ,  t h e  s u b m o d e l  c o n s i s t s  
o f  t h r e e  m o d u l e s  d e s c r i b i n g  t h e  d y n a m i c s  o f  t h e  r e m a i n i n g  s u b -  
m o d e l s  o f  t h e  MPA. 
The Module f o r  Upda t ing  t h e  "Government D e c i s i o n  Making" 
T h i s  m o d u l e  i s  more  o r  l e s s  s i m i l a r  t o  t h e  " E c o n o m i c  
A n a l y s i s  o f  G o v e r n m e n t "  i n  H A M .  T h a t  i s ,  t h e  m o d u l e  r e a r r a n g e s  
t h e  s t r u c t u r e  o f  c u r r e n t  p r e f e r e n c e s ,  s h o u l d  t h e  p a s t  p e r f o r -  
mance  h a v e  b e e n  u n a b l e  t o  s a t i s f y  some minimum l e v e l s  o f  some 
o f  t h e  t a r g e t s .  
The Module for Updating the nProduction and ResourcesN 
T h i s  module u p d a t e s  t h e  f i g u r e s  r e p r e s e n t i n g  a l l  t h e  d i f -  
f e r e n t  a s s e t s :  t h e  l a b o r  f o r c e  ( h e n c e  m i g r a t i o n )  and l a n d  
( h e n c e  r u r a l  t r a n s f o r m a t i o n )  w i l l  be d e s c r i b e d  h e r e . *  
T e c h n o l o g i c a l  and b i o l o g i c a l  p r o g r e s s  i n  t h e  f i e l d  o f  
a g r i c u l t u r a l  p r o d u c t i o n  w i l l  be a l l o w e d  f o r .  ( T h e r e  w i l l  be 
chang ing  l imi ts  imposed upon t h e  a c t i v i t i e s  i n v o l v i n g  t h e  ad- 
vanced t e c h n o l o g i e s . )  
T h e  Module for Updating the "Consumption a n d  Trade" 
T h i s  module u p d a t e s  t h e  f i g u r e s  on consumers '  endowments 
( s a v i n g s ) .  A l s o ,  t h e r e  i s  a  p o s s i b i l i t y  i n  a l l o w i n g  t h e  de-  
f e r r e d  consumpt ion  and demand h e r e .  
CONCLUDING REMARKS 
The most g e n e r a l  o u t l i n e  of  t h e  s t r u c t u r e  o f  t h e  MPA 
p r e s e n t e d  above  s h o u l d  be  r e g a r d e d  a s  a  f i r s t  s t e p  t o w a r d s  t h e  
m a t u r e  g e n e r a l  s t r u c t u r e  o f  t h e  model .  
F i r s t  o f  a l l ,  t h e  s p e c i f i c  modules  o f  t h e  model t h a t  a r e  
b e i n g  m e t i c u l o u s l y  a n a l y z e d  have  n o t  y e t  r e a c h e d  t h e i r  f i n a l ,  
e m p i r i c a l l y  r e l e v a n t  fo rms .  Second,  a l t h o u g h  t h e  MPA f o l l o w s  
t h e  p r e v i o u s  FAP works ,  t h e  a c t u a l  c l o s e  c o l l a b o r a t i o n  on MPA 
and o t h e r  FAP models  may b r i n g  a b o u t  f u r t h e r  amendments i n  t h e  
MPA. * *  
* The i n t e n s i f i c a t i o n  o f  t h e  m i g r a t i o n  f l o w s  w i l l  be 
endogenous ly  t r e a t e d  i n  t h e  MPA. More s p e c i f i c a l l y ,  
t h e  economic s u c c e s s  o f  f a r m i n g  v i s - a - v i s  t h e  j o b  
o p p o r t u n i t i e s  i n  t h e  i n d u s t r y  w i l l  d e t e r m i n e  t h e  
amount o f  t h e  m i g r a n t s .  A l s o ,  t h e  u p d a t i n g  o f  t h e  
p lowland  a v a i l a b l e  w i l l  be  endogen ized .  
* *  
One may a l s o  l e g i t i m a t e l y  e x p e c t  a  more o r  l e s s  
m o d i f i e d  e c o n o m e t r i c  a p p r o a c h ,  a s  u n d e r l y i n g  f o r  i n -  
s t a n c e  t h a t  d e m o n s t r a t e d  i n  Guen the r  F i s c h e r  and 
Klaus  F r o h b e r g ' s  o r  K i r i t  P a r i k h ' s  r e c e n t  models  t o  
be a p p l i e d  t o  t h e  P o l i s h  a g r i c u l t u r e .  
Third, one may expect some mathematical and computational 
problems even when considering the model outline in its present 
form. The problems, connected with solving 
-- large-scale linear programming models; 
-- large-scale parametric linear programming models; 
-- medium-sized nonlinear programming models (related to 
the price planning optimization) of a specific, and 
pretty regular form; 
-- medium-sized nonlinear programming models for the 
determination of the optimum overall economic plans in 
the presence of alternative objectives, 
may effectively change part of the final version of the model's 
general structure. 
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